The Candida parapsilosis complex is composed of Candida parapsilosis sensu stricto, Candida orthopsilosis, Candida metapsilosis, and the closely related species Lodderomyces elongisporus. An exon-primed intron-crossing PCR assay was developed here to distinguish the members of the species complex on the basis of the distinct sizes of amplicons, and Candida orthopsilosis and Candida metapsilosis were further discriminated by restriction enzyme analysis.
to identify closely related fungal species (32) , was chosen because of its marked difference in intron length among C. parapsilosis CDC 317, C. orthopsilosis Co90-125, and L. elongisporus YB-4239, and its homologous sequence in C. metapsilosis MCO448 was cloned and sequenced. A slight difference in intron length between C. metapsilosis and C. orthopsilosis was found, which is consistent with the fact that C. metapsilosis is more closely related to C. orthopsilosis than to the others (6) . We calculated the intron length of one allele of the MnSOD gene as 169 bp for L. elongisporus YB-4239, 79 bp for C. metapsilosis MCO448, and 64 bp for C. orthopsilosis Co 90-125 and established intron loss by C. parapsilosis CDC 317 (Fig. 1) .
A degenerate primer pair, MnSODF (5= GCTTTAGTGGACA AATCAATGAYCT 3=) and MnSODR (5= AGTTGATGTAACCA CCACCRTTG 3=), was designed on the basis of the exon region of the MnSOD gene. PCR was performed in a final volume of 50 l containing 50 ng of DNA; 1ϫ PCR buffer with 2 mM MgSO 4 ; 0.2 mM each dATP, dCTP, dGTP, and dTTP; 0.2 M each primer; and 2.5 U of Taq polymerase. PCR was performed in an Eppendorf Mastercycler at 94°C for 5 min for initial denaturation, followed by 30 cycles of 94°C for 30 s, 56°C for 30 s, and 72°C for 20 s and a final extension step of 72°C for 6 min. PCR products were separated on a 2.0% (wt/vol) agarose gel at 90 V for 50 min. All PCRs were conducted in duplicate. PCR products with sizes similar to those of C. metapsilosis and C. orthopsilosis were further discriminated by restriction digestion with FastDigest enzyme StyI with the cutting site located in the exon region of the C. orthopsilosis gene but not C. metapsilosis (Fig. 1) . Restriction di-gestions were performed according to the manufacturer's instructions (Fermentas, Vilnius, Lithuania), and the reaction mixture was incubated at 37°C for 20 min before separation of the product on a 2.0% (wt/vol) agarose gel at 90 V for 50 min.
A total of 210 strains belonging to the C. parapsilosis complex (112 C. parapsilosis isolates, 56 C. metapsilosis isolates, 30 C. orthopsilosis isolates, and 12 L. elongisporus isolates) were involved in the assay. Among them, nonreference strains were identified as belonging to one of the four species by sequencing of the internal transcribed spacer region as previously described (28) . For detailed information regarding the strains tested, see Table S1 in the supplemental material. Genomic DNA was extracted with the MasterPure Yeast DNA Purification kit (Epicentre Biotechnologies, Madison, WI) according to the manufacturer's instructions. Additionally, reference strains of C. albicans, C. glabrata, C. tropicalis, C. krusei, C. guilliermondii, C. lusitaniae, and C. famata were chosen to verify the specificity of the primer pair.
As expected, electrophoretic analysis revealed an approximately 340-bp amplicon for L. elongisporus, a 250-bp amplicon for C. metapsilosis, a 235-bp amplicon for C. orthopsilosis, and a 171-bp amplicon for C. parapsilosis (Fig. 2) . No StyI cutting site was found in any of the amplicons from C. metapsilosis isolates, but amplicons from all of the C. orthopsilosis isolates were cut into 165-and 70-bp fragments in restriction enzyme analyses (Fig. 2) . All of the isolates belonging to the four-species complex involved were correctly identified, and none of the other Candida species tested produced an amplification product in this assay. It was reported that C. parapsilosis sensu stricto was the predominant species in the group, followed by C. orthopsilosis and C. metapsilosis, which together accounted for fewer than 10% of the C. parapsilosis complex isolates from infections (16) . In addition, L. elongisporus was the least frequently encountered species in this group in clinical samples (2, 16) . Unlike the PCR-RFLP analyses reported in other studies (6, 21, 23) , only strains of C. orthopsilosis and C. metapsilosis that are difficult to discriminated by agarose gel electrophoresis are required to be further distinguished by rapid restriction enzyme analysis. Most of the strains can be identified without the further restriction enzyme analysis because C. orthopsilosis and C. metapsilosis are less commonly recovered from clinical specimens. The proportion of L. elongisporus isolates in clinical samples may be underestimated because of the unavailability of a suitable molecular tool, and our approach can solve this problem. This approach could be used to distinguish the members of the four-species complex among untyped Candida isolates or strains routinely identified as C. parapsilosis in a clinical laboratory. Finally, we report here a simple PCR assay with restriction enzyme analysis that performed well in discriminating among the members of the present four-species complex of C. parapsilosis sensu lato.
Nucleotide sequence accession number. The sequence of the MnSOD gene fragment of reference strain MCO448 was deposited in GenBank under accession number KF974528.
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